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-eft 4 . sst=5r o , mtmmfcimmmzm^ttm 

fiELsg?) ^HHHSti.^ CAppI. Phys. Lett.. 51 , 

913 (1987)) . -gmm^jmw. mm^mt-swi 

SitftiktcJ; Vm&P {^i/V» i 
ftffi^T'ftft. #flS«#83fc3mi, »VHR+vgj£ 

tf, *tfe) oiBfc^«rtrcftft. icoid 

m^m^-m^commtmw^ttx 1^4 . la» l**^ „ 

[0003] ?6MeWK* ft±S-fr«*1fei: L-T , 

t lt, Mxil bvx (8-VJy?-h) r/i-s 

ftSH^g^SiXTV^ [J.Appl. Phys., _65_, 3610 
(1989) } . 47t. HftJf i: LT. Mi if. b"X ( 2- 

-h) 7;iS--7A&*xi^ft, r^'JpyJW* 

^ft (#WT8-6 7 87 3^fg) . U&»L3r**&, 
i^6<0»3l^fc^=3ffBK«He**LT^4 ki±W 
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-Tft^tTftfto 
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(=Mofc„ -f**>^, 

CD— Mottisrat:, ^=5r< i: 1 1 fflOW/H, T/l- 

x*rism&tt±TV -ivm^wmmt LX^-t&7>V* 
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#*^ftS^\ %7tilTft4®IBtt0^ffim^^S 
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®4--^< 1 1 lfflcor;^;^, r/^dr^Si^tir 
U-;l^^ffl<IS4: LtftS7/^7yfyiSft^ 
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CsS*. Xi -Xio{i7K3gji^^ ADfys^, mm. 

ftt$.&tz\±Wifc<r)T)v*ivm. mm. &m&ti\*wfc<n 

tmt (fflU Xi ~XioOp ( g^<i: 1 1H(±HM. 
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[00 07] 
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Xi x 3 



CiW. Xi ~Xiofi*fisK-?. Anyyff, KM, 

r;i-r? * i^as , £> & v >(A«8t4 fe(i*Bat<7) r y -as 

SrfiL (fML. Xi — XiotfDrt^*< fc £> IfflttlBM. 

fti&&tz\±wmT}v*jvm. mm. %n.t.tz\iwm 

, £<3fc. x 7 ~Xio<oBBW-*r;Mr;i^li: 

[0010] HRsS ( 1 ) T*3*i*<rt;£W=*JVvc, 
Xi ~Xioli#3RBFF, AnfySf, [£i|\ iHftifc 

iiaa«<or/i^/i^£, mm. im&ttmvtnTfr?* 
ism, $>&\^mm£fzi&jmwi<7)TV-jum$:mt« 

flU Xi —Xiacr>f*i>J?%;<bi> lflttifiM* 4HKifc 
[00 11] Xi — Xiol±„ »^L<{S. tRSK^. ^ 

^) . «a9fti~i6<oii«, #ttifciiattt£>77Wf 
(fyx.(f, *j->vm. jz^-ivm. n-rnt/n, 

>fVTotr;l^, ^yy^-;kS. sec - 

7 , '^;l'S. tert-7"f-;^ s n-^y^)vm. -fy^> 
-f;i-S. ^^y^S. tert-'O'^S. i^o-^ 
>-^-/t^S. n-^.^rS>;l'^. 2 3, 

y?n^-/^^f;H, n-Tt^-f-H-m. tert 

n — -t^/HL n — H fy/H, n— fb5 fy'H, 

n-^-tfx^a^f) , i»aafci~i 6<7)iiiiL ^> 

7>^fyl, -fV/'h^yl, sec -7>^r^S. n- 

^-)V^^^m. n-A^^/t^fi^ 2-xf;|/7'h 
^iyS. 3, S-^f-^rf-^df^S, ^y»n^ 

^jy*. 2-x^^^;^dfv'* N n-J~)V^ 
i/M. n — -r iWM-^r n-l'fyM^yl, n 
-f f7fy;l^yl. n -•N.^f -r Sy/M"^ i^S^- 
if) . 
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[0012] &4w±r*R4-- i ec?mm£fd±^w 

4 -xf;^7 i-/H, 4 - ri - 7 n nt/l/7 x — /L- 
^ 4--<yTubV^^x^;^. 4-n-r^^x 
4-tert-r^^x^K. 4-4 V<y* 
)V~? x. — ;L. ^, 4 -tert-^y^;^^^— /l/3£ s 4 - n 
-^yil'7 j: -./ll, 4 - n^x^f > 7 x — 
36. 4-n-^?f;l/7x^l/l, 4-n-fy/I/7x 
2, 3-y^W7x-;«, 2, 4-^^ 
;l/7x-/t/l, 2, 3,4- 

i/*^)Vy 5-4 yf~;ux, l, 2, 3, 

4- f F7bHn-5-t7f;t/l, 1, 2, 3, 4- 
rf7tFn-6-t7fil/l, 2-^b^y7x-;l/ 
Sfi. 3-^b^y7x^/H, 4-^b^y7x^ 
3fi. 3-Xf^y7x^l, 4-Xf^y7x^ 

4-n-7°n^y7x-/H, 4-^fy/n^ 
y7xX/|/l, 4 - n-7b^y7x-;H, 4 — n- 
^yf/l/^^y7x^/l/l, 4-n-^s^r^7^^^7? 
xX^gS, 4-y?n^y/l/^y7i-/l/l, 4 - 
n-\7W^y7i^l, 4-n-^-^^-;P>f^r 
y7xX/H, 4-n-fy/Wy7xX/l/t 2, 
3 -is* h^fy7xx;l/l s 2, 5-y7b^y7xX 
3, 4-y^h^y7x-/^ 2~^b^r^- 

5- *^)V7x.~)Vm. 3 ^^-4-^h^yy^ 
— ;L-S. 2-7/I/^n7x-;l/S, 3-7/^n7x- 

4-7/l/tn7xx;i/l > 2-?nn7x-.^ 
X. 3 -;nn7x^/Li 4-?nn7x^/H, 4* 
■ M^i^ft 
#^ 



* -7'n^7 x — /L-*, 4 - h ] J 7 }V^n^ ^-)Vy x, =-)V 
3, 4-y7nn7x^«, 2-**jV-4-9 
nn7x^/I/l, 2-^nn-4-^f;I/7x^I, 
3-?nn-4-^f;i/7x-;l/S s 2-^nn-4- 

^b^y7x-;l/l, 4-7x-/l/7xX/H, 3-7 
x^./L'7x^/li 4- (4' -^Wx^/I/) 7x 
— ;^2S. 4 - ( 4 7 -7< b^y 7x^) 7 . X — /L7£. 
1-^7^71^. 2-^7^S. 4-Xf^fy-l- 
7-7^*. 6-^h^y-2-i~y^m, 7-xf 
10 ^Sy-2-^^^S. 2-77/1^. 2-fcc-;^ 

3- ^x-;|^S. 2-b°U^S. 3-b°'J^ 

4- b°y^«&£') i^MKd* 
«JK^ 7*ySjK^ fi*Jg-T\ I«S1-10^ 

- 1 2 or y -)vmxh o . s e> t#a l < /ksm 
^ 7 7Mf, sisjet. iiii-6(7)r;w 

[0013] x 7 — Xio^ffi^sr;^!^ 

[0014] *»^t«4fl;^A<^ftflcMf: LTfi. 



i . i -^f;^7/^7yfy 

2 . 1 - y< -f-Jl - 3-7x —)V 7 ./i^t 7 y -r > 

3. 2 - iM/ 7 /i^ 7 y t- y 

4 . 3-^fVt/- 1 -7xX/I/7/l/^7yfy 

5. 0-?OO7W7yf> / 

6. 3-Xf;l/7/^7yfy 

7 . 3-^7u^i/)V7)V^7y'r> 

8. 7-^/l^7/l^t7>'T* v 

9 . 7-n-7 , f;i/7;^7yfy 

10. 7-^f/l/-8, 9, 10-bij7x^7W7yfy 

11. 7-Xf^-8, 9, 10-by7x^7^7>'fy 

l 2. 8-^f;^7/^7yfy 

1 3. 8-xf;i/7;l/^7yfy 

14. 1, 3-y^f/^7/t/^7yfy 

15. 2, 3-y^f/l/7/l/t7yfy 

16. 2, 3-y^f /I/- 1 - 7xX/^7/^7yfy 

17. 2, 4-y^f;l/7W7yfy 

18. 2, S-^-tert-^/l^^^^yT-y 

19. 3, 4-y^f/I/7;l/t7yfy 

2 0 . 3-^f;l/-4-xf^7/l/t7yry 
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4 2. 
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4 6 . 
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7, 8 - ^JVyjV^y yfV 

7, 8-^-sec -/f^7W5yf> 

7, S-y-n-^y/^W^yfV 

7, 10-^f^7/W7yfy 

7, 10-yxf;l/7;^7yfy 

7, 10-y7f;i/-8-7x-/l/7/W7: 



1 0-^Xfvi- 
1 o-^^- 



-8- (4' -^f/l / 7x-/t') 7;W5yfy 
8- (4' b^fi^x— A<) 7/^7yf 



9-y7x-;i/7;i/^7yf v 

(4' -^f;Wx^) -9- 



7x-;l/ 



7 x ~ 7 /toj- 9 yf V 

-xfA 7 x — ;P ) -9-7 x — ;P 

-7x^7i^) - 9-7x- 



7 , 
7 , 

y 

7 , 1 0-y^f;l/-8, 
7, 1 

7/^7yf> 

7 , 1 0-y'xf;l/-8- 

7, 1 0-yXf^-8- ( 2 

7 , 1 0-^x^-8- ( 1 

7, 1 0-y'xf;l/-8- (4 

7, 1 O-yXf/l^-8- (4 

;i/7/t/^7yfy 

7, 1 0-i/Xf^-8- ( 2 
7Vf > 

7 , 1 0 - y- n - TP b°/l/ - 8 - 7 x ^/l/7/l/^7 Vf^ 

7, 1 0-y-n-7°nt D /l/-8- ( 3 ' -X+)V7*—)V) 7)V3r 

7, 10-y-n-7°nb o ;l/-8-(r -t7f;I/) 7/^7^7 

7, 1 0-^- n-7nU;l/-8, 9-y7x«;I/7W7yf > 

7, 10-y-n-7°nt o ;l-8- (4' -xf;^x-/l/) -9- 
y x — ;l 7 /1^ 9 yf V 

7, 10-yMy7°nh s ;l/-8, 9-y7x-/l/7^7yf V 

7, 10-y-n-7f;H8, 9-y7x-/t/7/W7yf V 

7, lO-y-n-^yf^-8, 9-y'7x^7/^7yfy 

7, 10-y-n-My/l/-8- (4' -7x^7x^/1/) - 9 

- y x — /!✓ 7W7yfy 

8, 9-y^f;l/7;l/^7yry 
1,2, 3-b<j^f^7W7yfy 

1, 6, 7, 1 0 -f b7^f/I/7/l/^7yfy 

1, 6-^^-7, 10-yxf;|/7;l/t7yfy 

i, 6, 7, 8, 9, lo-^wt^^^yfy 

1 -:A Y^^yjV^yVfy 

2 - J* b^y7/^7yfy 
3 ^ h^y7;l/^7yfy 
3 -Xb^y7/t/t7yfy 

3- n-7>^y7/^7yfy 

3 - n - Ffy/l/^y7/l/^7yfy 

7- .X f^y7/l/t7yfy 

8- ^ f^y7/l/t7yfy 
8-XF^y7/^7yfy 
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6 0 . 8- n-^y;^y7/l/t7>'f> / 

6 1. l-^f;l/-3-^b^y7;^7yfy 

6 2 . 2-^^-4-^ hJfy7^7yf>' 

6 3 . 8-?nn-9-^ h^y7/I/^7yfy 

6 4 . 8-^nn-9-xf^y7/W7yfy 

6 5. 9-tert-^>;L--3-^ b^fy7/l/^7yfy 

6 6. 3, 9-y^b^y7;I/^7yfV 

6 7. 3, 9-yXh^y7/W7yfy 

68. 2, 3, 4, 5, 7, 8, 9, 10-^^7/^0-1, 6-^ 

b^y7/^7yfy 

8- b ] J* h^y7/^7yfy 



' -t7f;l/) ^/M^^t^ 

^(3' -^f;^7x-/i/) 7/i/*7yfy 

y7 x ~/l^:7 ? vf-v 

y7 x ~)V7 7 

^ ( 4 ' -^f/t/7x-/l/) 7/^7>'f> / 

^ ( 4 ' b^ ^7^-/10 7/l/t7> / fV 

y7x^;I/-8, lO-yXf^^^yfV 

y7x-/I/-8, 10-y^b^y7;^7yf^ 

-y'7x-/l/7;l/^7yfy 

->M4' -x^-/^:7x~/^) 7/l/t7yfy 

(4' -tert-^W^o:-^) 7/^7^7^ 
-y(2' --^7^) 7/l/^7yrV 
- y 7 x -/I/- 2 - 7 7;W 7 y f y 
-y'7x —)V -8-?nn7 7 yf > 
-y7x-/I/-3, 4-y^f;i/7;^7yfy 
-y'7x-/I/-2 Y^i/yjV^'yy^fy 
-y7x-/l/-8, 9-y^f^7;^7yfy 
-y'7xX/|/-8, 9 n -7^7/^7yfy 
-y7x^-8, 9-y-n-^y/Wy7;^7y 
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4, 
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4, 
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7 x. 
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3- 
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7 3 . 


7- 


7x 
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7- 
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8- 




7 6 . 
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2 , 
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7 8. 


3 , 


4- 
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7 , 


9- 
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7 , 


9- 
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7 , 


9- 
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7, 
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7 , 


9- 


84 . 


7 , 


1 0 


8 5 . 


7 , 


1 0 
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7, 


1 0 


8 7 . 


7 , 
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7, 


1 0 
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7 p 


1 0 
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7, 


1 0 
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7 , 


1 0 


9 2. 


7, 
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7 , 


1 0 
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7, 
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7 , 
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8, 


9- 


y7 x ~)V7)V^ 5 VfV 


9 7 . 


8, 


9- 


V {A' -^f;^7x-;H 7W?yfy 


9 8. 


8, 


9- 


^ (4 ' -^nn7i-;l/) 7/I/^7yfy 


9 9 . 


3 , 


7, 


i o- b y 7x^7/^7 yfy 


10 0. 


7 , 


8, 


l o - b >j 7x-/t/7/t/t7 yfy 


10 1. 


7 , 


8, 


io- mt (3' -^f^7x-/w 7/^7yf y 


10 2. 


7 , 


8, 


io- by (4' -^W7x^) 7/^7yfy 


10 3. 


7 , 


8, 


io- MJ (4' -^b^y7x-/H 7;^5yfy 


10 4. 


7 p 


8, 


10- bU (3' -7/WP7x-;l/) 7/^7yfy 


10 5. 


7, 


1 0 


-y'7x-/[/-8- (4' -^f/l/7x^;l/) 7/W7yf 
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10 6. 7, 10-y'7x^~8~ (4' -^f^y7x^/[/) 7/1/^7^ 

r-y 

107. 7, 1 0 - y7 x -/P - 8 - ( 4 7 - ;un7x —/I ) 7/M" y > -r 

y 

108. 7, 10-y7x^-8- (4' -7x^7x^/1/) 7/^7^ 

r-y 

109. 7-7X-/P-8, 1 o-y (4' -^f;l^7x-;i/) 7;^5yf 
y 

110. 10-7x^-7, 8-y(3' -^f;^7x-;W 7/^7yf 

y 

111. 1 0-7x^-7, 8-is (3' -Xf^y7x^/t/) 7/^7^ 







r-y 
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7 , 


8, 


1 0-h'j7x 




-2 


- tert - yf^f-jv y )Vy$ yy^fy 
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7, 


8, 


10-h'j7x 


—)V 


-3 


?nuy y y-r y 
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14. 


7, 


8, 


10-h'j7x 


—IV- 
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1 
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7 p 


8, 


10-h'j7x 


—)V- 


-9 


b^y7/l/^7yfV 
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7 , 


8, 


10-h'j7x 


—)V 


-9 


- y n 7 ;l^>f 5 y t* y 


1 


1 7 . 




1 0 


-y'7x^- 


8- 


(4 


' -xf;l/7x^;l/) - 9 - n 



yf;i/7;i/t7yfv 

118. 7, 10-y'7x^/t/-8" (4' -^f/^7x^I/) "9~^b^ 

yy jv^yy^fy 

119. 7, 10-y'7x-/l/-8 - (2' -^f;l/7x-/H - 9- ?nn 

7/t/^7yry 

12 0. 10-7x^-7, 8-^(4' - *^)V7 x.~)V) 9 A^)V 

yjv^yyfy 

12 1. 3, 4, 7, 10-f b77x«;l/7;l/t7yfy 
12 2. 3, 7, 8, 1 0-f f7 7x-/i/7/l/t7yfy 
12 3. 7, 8, 9, 10-f f77x-/l/7/W7yf>' 
124. 7, 10-i/7x-/l/-8, 9-^(4' -^f ;|/7x^) 7/W 
7/f/' 

12 5. 7, 10-y7x^-8, 9-^(4' -tert-^^P^ * 

7/t/^7yf> 

126. 7, 10-y7x-/l/-8, 9-y(4' -^f^y7x^) 7^ 

^yyy-y 

127. 7, 10-y'7x^-8, 9-^(3' -7Wn7x-W 7* 

128. 7, 1 0-y7x-;l/-8 ; 9-y (4' -?nn7x-)l/) 7/W 

12 9. 7, 10-^7x^-8, 9-y (1' ~t7f^) 7/^7^ 

y 

13 0. 7, 10-y (4' -xf;|/7xx;i/) -8 ; 9-y7x-/^7/W 

7yfy 

131. 7, 10- y (3', 4' -Wf/l/7x-;l/) -8, 9-y7xX 

;i/7/t/t7yfy 

132. 7, 10-^(4' -^b^7x^)-8, 9-y7x^7^ 

t7yfy 

13 3. 7,9,1 0-b'J7x-/l/-8- ( 2' , 4' -^f^?*— A> 

) 7/i/^7yfy 
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134. 7, 9, 10-h'J7x-/l-8- (2' -t7f/P) 7/l*7yf 

y 

135. 7,9,10 - h'j7x-/t/-8- (1' , 2' , 3' , 4' -fb 
5tKn-6' --hT'^/k) 7/it5yfy 

13 6. 8, 10-y7x-;t^-7, 9-^(4' -^f^7x-/t/) 

13 7. 8, 10-y'7x-;H7, 9-y(3' -Xh^fy7x-/1) 7^ 

138. 7, 8, 9, 10-ff57x-;H3-^nn7/^7>fV 

13 9. 7, 8, 9, 10-ff77x-/H2-Xf/|/7;W7yf> 
140. 7, 8, 9, 1 0-f l77x-;l-2-^l^f>'7/W7>-T>' 

14 1. 3, 7, 8, 9, 10-^7x-/l7/l/t7yfy 
142. 3, 4, 7, 8, 9, 1 0 -^t7 x— )V7)V*7>7-> 

§4>kUi. Tf52t (14 3) —it (145) (-fL4Mfc * (1977) , Indian J. Chem. Sect.B. 16B_. 152 (197 
6) 8). Indian J. Chem. Sect.B. 19B , 750 (1980). Indi 

143. an J. Chem. Sect.B. 22B . 225 (1983), Aust. J. Che 

[002 1 ] m. , 2k 2237 (1%8) . Curr. Sci., 40. 463 (1971). 

[<ft,4] Curr. Sci., 45 . 254 (1976). J. Chem. Soc, 1949. 1 

20 555. J. Chem. Soc, 1954 . 227 . J. Amer. Chem. So 
c, 90 . 566 (1%8). Liebig Ann. Chem., _739. 159 
(1970). J. Amer. Chem. Soc., 115. 11542 (1993)t^ 

14 4. [0025] ^mm&mtm^-te. mm. -n<ommm 

[0022] (c. 'J?%< fc i> 1 S<7>3BfcJ£#£ ^^h^M^^j: 

[41:5] U^SfcOTRS, fBES^ffiffl-TS 

aAMriSjS*Sr#*-r&1E^aAM}iSJBSrSJtS - fc t» 

145. h^t h . *&tcfc T£7Li£Alfijtl 

[0023] Jlfei:V'«^aA«!i^JiOW77<7)JI§r^(t^:V^McO*^ 
[4fc6] 40 <— JiMtf)*?) (TSflMtfc-fiifcfcT**. IE 

fLv±A^iili. «^±A«5jia*3j;VMii^^#i^ 

[0026] *«ww*«wHft3(amc*jv^, 
[0024] *is^tcffisii:-&fliA«, *i#&*n^* iHtcff *-ft^ftA«, m&Aifti&fcih wefiftt a. 
mzfcixwa&thz.t.ipz**. w*tf, Ber. Dtsc wreaxiii^^fcffl^&ifcawji l<. Hax 

h. Chem. Ges. , 71 , 774 (1938). Tetrahedron, 22 Wi^ttt.tl\±Wttftfttett\-*& ^ bifii. L< , 

_. 2957(1966) . Indian J. Chem. Sect.B. 15B_. 32 * 50 ftX&fttzm\*&Z.bii B fttZ&&L\\ ^H^ME 
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[oo27] ^m^mm^mtmTcomf&t tx 
i±. mzmm-t&hcDTi±%<, mm. <a> mm/ 
m^xmmm/mm/m^mMmm/^mm^ 
(Hi). ( b > mm/sEiimxmmm/m^m/mm 
mm^ (H2 ) . ( c > mm/ftm/vm^mmm 
/wmmm^- < m 3 ) . < d > 

T (04) SriffcWS 5£>fcli» 
il^m^aAftl^iiT^ji^iM^IS^T-S)^ (E) 10 

mm/^mxmmm/m^Kmmm/mm/mrF 
^xmrnm/mrnmrn^ (05) b-t&zti>x*z&, 
(d) m^m^mm,tLxi±, mum 
x'—n<7>wmffli l zm&z j ittzwcDm : ?$:Q-fri-& *> «tr 

m&mx'-ncomwm< / zimz j £timcomi L me > , 

■BiiT-wwtiiaiicassttawff (07 ) . 
afcii (h> mftfoft&zvmT&Ammm-zmiirz 20 

-£fc-*BSST- *f<7)Mat=6«Efif $-*fcif^3R^ ( 0 

8) cowmx-hh. 

[0028] ^mw^mmRmtm? i±. 

T. iE3l&A«fii«. fS:fc* . «?&AMfciSJI£«jR« 
a^WSRtt* i ^ i>T*§ £ . «fc 0»4 U*fi«W!W8 30 

( A ) S3S^, ( B ) ( C ) 

ffltf, (E)iif, (F)S«^ (G)M«^4 

Jtii ( h ) mm^x-h *) , $ l<(±. ( a > a 

*^ . ( C ) . ( F ) SBRTifctt ( H ) M*P 

[0029] «ft^*MK*»Mat^ t LTli, fll* 

if. (01 ) is** (a) mm/m&jjmm/WEi 
m/m^mjimm/mmiimz^xmmtt . 

(01) fctsivc, 2(iG&«, 3(iIE?L&A 

[0030] ^mm^mm^-mm^ ti, 1 

4L<, Miff, 

F, 515, aHH-fe9S-y^^ft*l^ii*l^*«»-&*> 
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fet, Miff, ii=7-7 uvj-m, mm 

[003 1 ] R§ffi2 LTti, JtKWft*W^COA#^ 

mth z t u*. mmiz&ttt&WBMriti: i-x 

ii, Mitf, A, ig, rm'/t-F, -.y^K 
v^i^A, A^i^A. ^ynfv, K-fbH, SHL, 
ffiSS, I TO (>f ^'^A ■ f 4 v • F ) . *r 

^Ji«RfifffltTt)J:v\ H®i. 

muz, mmm, xA-^yy^f^tj; 

5-1 0 0 0nmlS, iD»4L<ii, 

1 0 — 5 0 0 n mfS^tfa^-r . 

[0032] iETLaAliiMJi3«i, £> tf)jEIL (* 

*mm^&mm*^&fc-&m*^-t&mx*fo&. ie 

ffic7)IE?L?±AfftMK^^-n>^ft (Wi.Hf. 

^ u ^ x. >a x T/z&mmtfc , *° u - n - t'-;i^ 

(i, *f4-CffifflLTti;<, $>&^i±m(.imLXi>J; 
vn 

[0033] *^^BUTfflV^ffic7)iE7LaAlftjHl 
ntlCt&tt&mb LTii. h 'JTU-7PTSyBWW* 

(«itr, 4,4' -b'X [N-7i-;k-N- (4" 
-^f;l7x-;l/) h'7x-;K 4, 4' -b* 

x [n-7i-;i-n- (3" -^f;i/7x-;i) 7i 

J~) t'7x-;K 4,4' -K'X (N-7x~;l-N- 
(3" -jt b^f>-7i— t"7x-;K 4, 

4' -b"X [N-7x-;l/-N- (1" -f7f/l/) 7 
S7) t"7x-/K 3, 3' -iA^/F-4, 4' -b* 
X CN-7 i-;L—N- (3" -^f/l7x-;l) 
7] h'7x- 1, l-fc*X [4' -[ N, N-iy 
(4" -^f;l/7x-;l^) 7S7) 7x-;i/] i^u-'s. 

^f-^y. 9, 10-fc'XCN- (4' -^f/t^7x^ 
;P) -N- (4" -n-7'f;l7x-;t/) 7S7] 7x 
tVM/y, 3, 8-b"X (N, N-y7x-/17S 
y) -6-7x-;l7xfyl'Jy>, 4-^^-;P— 



( 
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N, N-b"X C4" , 4"'-b"X( N' , N' ->? (4 
-^f;l^7i-;l/) rsy] b'yx — iV-A-Mi?} T 
-'jy, N, N ' -t"X C4- (y7x-/l-7S/) 7 
x— /10 -N, N' -y7i-/P- 1 , 3-^757< 
y-tfy. N, N' -t"X C4- (y*7x-/l/rS/) 7 

— N, N' --/'7x^-l, 
y-fc?>. 5, 5" -t"X C4- (bX[ 4-^f^7i 
-/H 737) 7i-*) -2, 2' : 5' , 2" 
-^7x7, 1,3, 5- hUX (y'7i-;l/7S 
y) <y-ey, 4, 4' , 4" -hjx (N-^;WS'V" 

y/y) h'j7x-^7sy, 4, 4' , 4" -h;x 

CN- (3"'-^f^7x-/H -N-7x-^75 
y] b'j7x-^7Sy, 1, 3, 5-hUXCN- 

(4' -y'7x-^7S77x-;H 7x-^7i7] 
^y-fe'y&i;) . ^Uf-sr^x^tsitf-ewSW*. *° 
U - N - b*-;w* / W *V- jMBBUMM* i 0 jff £ L v * . * 

-^Hj*flfffl^-6®-&. IE? L&AfftiMJi* fc £^£*I£BH 
tfilS4MA<0«^li, ffiKB, 0. 1-4 01 

[0034] 3fc3fc*4li. jETL^i^W^aAlitg. 

it^ttsfM^i ($li.i£. ryy k^sw 

^yy h-yfspwk ^m^mm^m 
ziyrvy. ryh^-try. xt^-fey. ti/y, ^iju 

y. yy-fey. "riilsVVy , rm^-y. f h77x^ 
^^^n^y^-yocy. -^yy y x-;yyy c?^.yy 
iy, 9, io-y'7x-^7yh7-fey, 9, 10- 

h'X (7x-/l^xf-^) 7yb7-by, 1, 4-b'X 
(9' -Xf-;i/7yb7-fe- )V) -^y-fe'y. 4, 4' 
-ex (9" -xf-^7yi5-fe-;i-) t'7x- 
rtO . h U T U -)VT 5 yi#* CMx. if. lETIiiAfft 

bW?Z&l . CWitr, hUx 

yyyy-h) ta-s-^a. ex ( i o-ww 
^yyy^-hJ^'j'j^A, 2- < 2 ' -th-n^-y 
7x-;H <yv't^ty-^«lliiS, 2 - (2' - 

tFDJfy7x-/k) ^yyf7V- )VCOW!$&. 4- 
h Hn=3f y77 V y'yoffiitita. 3-b Ko^fyy 5*' 
yc7)Wn^s 5 — b h*n^fy77 #y«< U^Aig, 
5-b Kndfy7 7^'yOT;P5— ^AJg] . Xf-;K 
>mmfo CMxtf. 1, 1, 4, 4-f h57x-;l- 

i, 3-yyyxy, 4, 4' -ex (2, 2-y?x 

-/pe~/y) t'7x-;« . yvijyff^* CMiLisy 
yvyyi. 7v'jy6, ?7'jy7. y-?yy30. 
y-?yyio6. yvyyi38. yvyyisi. y 
vjyi52, y-?yyi53. yvyy307. yv 
'jy3ii. y?yy3 14. y?'jy 3 3 4. y-?y 
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y338. yvyy343. yvyysoo] . eyy 

a** c«i.if. dcmi, dcm2] . **v*/>m 

ift [Will t-f^u^P] . ^yy>ry'-/Hi^ 
tt, <yv^t/-;iiift, <yv-r 5 yvwun 
t7yy^#:, 7-^ftlxxt^i##, *°y 
- n - e^/k# ;^ ^/-n* it>"-?- cr>mmw. . ^ y f-* 
7xyfcJ:W^if|c, CT7x- vytsixfitoyt 

yh-yyfej; t^y>i£$ft. ^ u ey x— u y tr— u 
10 ytsi^oiWWIs, *°yy-y x-i/yt'_yyfc± 
t/'-e y^Wft . ^'Jfyfyyf-yyfej; r/^wmm 
ft. ^y^x-ixye^y^itPec^Ift&i:') £ 
^"Sr < i: 1 Wfl J^HWi £ fc & , ^WM^ 

»3teJi*t= i5ft£*Srafcffi4fc^AWH-6tt, if 4 
t<(a. 0. 0 0 1 — 99. 99 9fi»%@JS. 

it<ii 0. 01-99. 99m*%g«. 
20 ai<it 0. 1-99. 9nm.%nmzmmt&» 
[0035] ^miza^x m^hmcDmtmm^'t 

V^o Mx.{f. J. Appl. Phys., 65. 3610 (1989) . #P3 
f5-21433 2f^CEH« ± 0 fc. Tl^ilSr* 

x h itsm t yx h fl;^* ( v~j<> h ) fc «£ o «BE-r 

-S. i t 4 . *7l B JWS-S.^^A^. *X 

Mffi^AWigft^f 4 Uy Mffi^H 
(i. 0. 0 0 l-4 0SS%fi^. iWiKil 

o. o 1-3 om^xmrn. mzm-t t<«. o. 1- 

1 0fi*%*I«ffiffl-r£. 

[0036] *f6BBt«4ft^»AfcfifM-r&«3effiir 

i»8-^yjy y- hiEe^^*-r-s^'ix*tiT^ 

ffiftfc LT«. Mxff. -fe^ ( a ) flgsS ( c ) T" 

(Q) 3 -A 1 (a) 

(iW. Qi±aBii4fci±*{i»«o8-^fy'j yx-ME 

(Q) 2 -A 1 -O-L ( b ) 

(sW. Qas^s-^yyy^-Mee^^nL. o 

-L(J7x77-1 ffifi^T* 0 , L(i7x -^SP^-S- 

50 ^tsmmw 6-24 y)Mib7jc«s * mt > 
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(Q) 2 -A 1 -O-A 1 — ( Q ) 2 ( c ) 

[oo37] ?k-xm^Mikmmtkc?mikmt lts±. m 
ijx (4-^f;t-8-Jfyij77-b) r^S— ? 

A. h'jX (5-^f;l/-8-^yjy7-b)T^S 

-^a s hyxo, 4-^f;k-8-^yyy5- 

b) T;l^5-^A, hiJX (4, 5-^^-8-^- 
yj/7-b) 7^S-->A, hyx(4, 6-^7^ 

/p-s-^y y y t/I/S-^a, tx (2-y 
f;i/-8-^y'jy7-h) (7x75- h r^S- 
</"A. fx (2-y^-8-^yyy5-n (2- 
yf^7x/7-M t/p$— ^a, fx (2-yf/i/ 

-8-^y'jy7-h) (3-yf^7i77-f)7 

/]^~>7A, fx (2-yf^-8-^yuy7-h) 

(4-^Wi/7-M T/kS-^A. fx (2- 

yf;i/-8-^y;y7-h) (2-7i-^7x/7 
— M r/t-s— ^a, fx (2-yf^-8-Jfy | jy 

[0038] fx ( 2-y-f;i—8-=af y y yx— H 

(4-7x-/l/7xy7-h) 7yl/*— !7A % fx (2 

-yf^-8-Jfyyy7-h) (2, 3-^^py 

x75-h) T^5-^A, fx ( 2-y^-8-^r 

yyy7-h) (2, 6-y*yf^7xy7-h) r;i/ 
5->?a. h*x (2-yf;i/-8-^y(;y7-h) 

(3, 4-yyf;l/7x77-f) 7^S-^, fx 

(2-yf;i/-8-^f/ | jy7-b) (3, s-^yf- 

;l-7x/7-b) T/l-S-'-yA, fx (2-^^-8 

-^yyyx-h) (3, s-^-tert-y^y^y 
tvps-^a. fx (2-yf^-8-^yy 

/7-b) (2, 6-y*7x-;l/7x77-b) 7/1/5 

-^a s fx ( 2 -y f-/P- 8— u h ) 

(2, 4, 6-h'j7x-;P7xy7-h) ^l/S-') 

a. f x ( 2-y^-/t— 8-^y yy5- M (2, 
4, 6-buyf-^yxy^-b) t^s-^a. fx 
(2-yf;i/-8-^yjy7-b) (2, 4, 5, 6 
-rN7yf;i/7x77-f) t^s-^a. fx (2 
-yf;i/-8-Jfyyy7-h) (i-t7f7-M 
t^s-^a. fx (2-yf;H8-^y | jy7- 
h) ( 2-^y h t^s-^a. fx ( 2, 4 
-jyy f-;u-8-^y uy^— h) (2-7x-^7x 
yx— H 7*/k5— ^a s fx (2, 4-^y^-8 
-3-y y y 5— r- ) (3-7x-^7xy7-h)7;p 
fx (2, 4-i/*yf^-8-^yyy7- 

h) (4-7x-^7x75-h) 7^S-W. t'X 

(2, 4-^'yifyL— 8-^y yy^-h) (3, 5- 

yyf^7xy7-h) T/I^—^A. fx (2, 4- 

yyf;v-8-Jfyyy7-h) (3, S-^-tert- 
7*f;i/7x77-b) r/kS— ^a n 
[0039] fx (2-yf;i/-8-Jfyyy7-h) 
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r;i^ 5 — >y a - //-^y-hx (2-yf;i/-8-^ 
yyyx— M r/t-s— ^?a, fx (2, 4-£yy^-;k 
-s-^yyy^-M r/us^^A-^-^-^v-f 
x(2, 4-y*yf;p-8-^yyy7-l) 7;i/5- 
^a, fx ( 2-y^-;k-4-x-?-;w-8-Jfyy 77 
-M r^5-'yA-x<-^-^y-fx (2-x^v- 

4-xf;l/-8-= ) f7y77-h) T/PS-^A, fx 

(2-yf/i/-4-yh^fy-8-^yyy7-h) r 

jU$.—iJA-ju-7$-*V-t'X. (2-7f/l/-4-^h 

10 ^fy-8-^yyy7-h) t/p-s— ^a. fx (2- 
yf;i/-5-y7y-8-^yyy7-i) r;i^5— ^ 
A-ju-^V-b'X ( 2-yf;t/-5-y7y-8- 
^yjyx— h) t/p-S— ^a s fx (2-yf;p-5 
— b 'j 7;Wnyf;k-8-^y y y x— M r/kS — 
^A-jK-^y-ty (2-y-?-^-5- i-y7/w 
nx-Hi—s-^yy y^-b) 7/i-$- , yA&£"£# 

[0040] m^&Aiftiilif 5«i, Pife&>£> <rM=nni&. 

20 Azmmz-f&mm, ^Lxux^titzm^mm-th 

*.tr, fux (8-^yyy7-b) t^s-^a. f 
x ( 1 o-^y/M ^yyy^-h) ^y u^a] . 

•rvytsmfa* y7x~w/yM», "iniiy 
30 *r ) < t it 1 sfflv ixmm- s z. t s . * 

tflSS-ffc^ftAtoWteli, #4 L < li, 0 . 1-401 
fl^ftAfc 3Ttt&JR£itt CW*tf , fli)IE-«^ ( a > - 

-« ( c ) zwmtx, m^&x 

msM&&&&& <r 1 tiff* L ^ . 

[ 0 0 4 1 ] Hffi6 fc LTti, tt«»Mt*BHft<^vh$ ^ 

40 ffl-r & i k tm 1 1 ^ . ffl&izmm-ti nmmm ttx 
«A«r, y^A. y^^A-^ysy^A^. -t- 
hyyA. thyw-^y?^, y?;i-^'yA. v 

^y<7A, Vi?"^ix>7A-S@^. -7y'^y"7A-^ 

vy#y, -f-yby^A s t^S-^a, t/i-S-^a 
50 [0042] WMi. iii^oilftf^, Mi.«i\ m 



2 1 

mm, x^-y?v>7m, -i^y-mmm. -i^yrv 

<r yy"i£. y yxy-^f ^yh'-ASfoMCi 

-r smsftntowHfc: t) «t & t>\ —mz , 5-1000 

nmfSjK, J;W4L<fi. 1 0 — 5 0 0 nmiKCR 

xi±. mmm-it>cr>Ti±%:<, mm. ivwy, 

x- y y-/Hgf*k y*7x-/M V^yVy^yteZWrnf 
£>*-U #tdff4L<{4. /t^l^T**. -fiJBISSty 

iSSitft 9 , =t "Off 4 L<{4. maEAttiUST*) * . 
ft, IE7L&A$ft£H Iz-mWMm^ x - 

jEJLaWJMSWf fc^-fc^S* 

^tXhkVK — aiIK*^xy^-r-o^-*ifc LT 
(4. -ir*$ix£JI (M£ti\ jETLiiAfftillJS ) 
S^flcJItfOO. 0 1-5 011%, nt. L<\±, 0. 0 
5-3 011%, J;9*f4L<(i, 0. 1-2 0H% 

[0044] imj&xmmm. mm. m^&xmmm 
coBtfttmizmtxte, mzmzt m 

m. «£SI#i*. -<3rv^*S. i§?g^flJS (01* 

•y h&Sri: ) fci DffM^^S-ttJ: 9 

1 0 - 5 TorrM^lT<7)*^TT . 5 0 — 400 °C*IJS<7) 
^-hSS dS*fSiag) « - 5 0-3 0 0°CgSO* 
1&r&K*C\ 0 . 0 0 5 — 5 0 nm/sec U^MMtS.& 

x'mm-t&zttim£L\,\ zcr>m-s. m&xmm 
m. %>itm. m^xmmmm^mit. *stt\ m 

h Srffircufci&KiMiw lx . *ssar-r s £ 
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[0045] o . ^m^mm-r^^. 

o &jw yy-mmt vx&. - N-tr- 

x-i/yt'-i/yfciW tof^W* . ^^^l/yfc 
<fc V-eop rff >J f-x - y fx ya «fc t/^-cop 

[0046] o , &m*m&thisr&. 

jm-tt $Lftfo h \ vttw&fttJU yy-mm 
20 m*. mmtrfmmm mm, ^y-y, *??y. 

fijy. b/ix>\ ^isvy. x.-=j-}V^y**y . l -x 

?y, 7uvi-fo)V2±, fh7?nn^ $y. y'^ooi 
^ h^nnx^y, f h^^nnx^y, ^dc? 
<y-t'y, y^nn\y-t'y, 7nnh;i/xy^An 

yy\YM\Yjmmm%. mut, sfixf^, 

yyo^Hfy-;ix, ^^uroy^y, x^- 
Wsny^T*, xfi/y y »J a - )vm<^ T)V a 

M£{±\ ^'yf-^x-f-^. ff5tFD75y 

hTSK. i-^f;H2-tn'jKy s i, 3-iy'y 
f^-2--fs/y"'jyyy, i^^/ky./t^y*^iM 

40 56*^*6. 

[0047]^, Lxa. mzmittz 

>fyhyx-*-, rhy-fy-, ^^e^-^if-^s- 

J&^- <! i: . -^t:«4 , 0 . 1-50 

be, if 4 l < {4. 1-3 omm%mmcommmmxfo 

50 iLtil WWR^-^fc^-CJi^rV^ HRttt. # 



( 
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sim. &&ftcommzttLx) . 5-99. 9a*% 

mm. HtKii. 1 0-9 9I1%SS, iOiffiL 
<(i, 15-9 0ll%iI(:igtS. 
[0048] IE?LaA#MM. HftJf . hasas^ 

fc, 5 n m~~ 5 /z mgStiSt 4 <1 i: U\ 

-TSBWT\ fiM (KihS) Jtlftl 4>t?RA 

i: cWStt^M^ te*f A LT flaw* - t ** 

U -f 5 K„ ^'JTSM 5 TA tfV *U*isV>^ *K'J 
x^-p>\ ^'J7x-i/y«^ F) . i«S (M 
iff. ^ttv KJUL n;i-7rxyw, ttfttft 
ftSffiftfbft, AWMfSj. AJRMS-f^, 

wx%. mmizmm-hwmt. m&x-$m\sthi. 

[ 0 0 4 9 ] 4 jfc. BSfcr&ffiRfc LT . Miff. #JR 
IS-ftM (Mitf. BMkT;l^5-^AR) , ^Jg^-y-ftJH 

[00 50] *^HB<7)*««^5Bt*-f 14, HBfcfc, m 

msmm<7>m=?b txmmzti&tf. wxmM&ti 

ft, f4Un*±(A HRfc, 2-3 0VgIt$)S t 

oma #a^^«A. #a<oaas. 

k tftfflt I. Z b j&*C & £ . 
[00 5 1 ] 

£ttftl 1 

/¥S2 0 0 nmO I TOjtBjmffi (Eiffi) £^f-r&#"5 
XK&Sr, ^ffift^J. x?7-;^f^Ti 
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